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Summary 

The  goal  of  this  research  is  to  produce  quantum  limited  SIS 
quasiparticie  heterodyne  receivers  at  submillimeter  wavelengths. 
The  approach  used  is  to  build  prototype  matching  structures  for 
90  GHz  and  test  them  thoroughly.  These  matching  structures  will 
then  be  scaled  to  smaller  dimensions  to  investigate  their 
performance  at  submillimeter  wavelengths.  Substantial  progress 
has  been  made  toward  these  goals  during  the  first  grant  year. 


Statement  of  Work 

A  90  GHz  measurement  system  begun  under  ONR  financing  which 
permits  accurate  measurements  of  mixer  gain  and  noise  has  been 
completed.  Two  90  GHz  mixer  blocks  have  been  evaluated  with  a 
variety  of  types  tunnel  junctions.  They  have  yielded  the  first 
high  performance  mixers  that  tune  over  an  entire  waveguide  band 
with  a  single  mechanical  tuning  adjustment.  The  double-sideband 
noise  temperatures  measured  were  the  lowest  yet  observed  for  an 
SIS  mixer  at  90  GHz. 
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A  quasi-optical  mixer  has  been  constructed  for  90  GHz.  This 


mixer  consists  of  an  SIS  tunnel  junction  integrated  with  a  bow-tie 
antenna  deposited  on  a  substrate  in  close  contact  with  a 
hemispherical  lens.  Tunnel  junctions  have  been  fabricated  at  NBS 
Boulder  using  conventional  Pb-alloy  technology.  Tests  of  these 
tunnel  junctions  in  the  quasi-optical  receiver  are  expected  to 
begin  shortly. 

Test  equipment  for  evaluating  mixers  at  frequencies  up  to 
600  GHz  is  being  constructed.  The  approach  being  used  for  signal 
and  local  oscillator  sources  is  to  generate  harmonics  from  90  GHz 
Gunn  oscillators. 
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